Physicochemical (rigorous) process modeling separating the different effects such as fluid dynamics, phase equilibrium thermodynamics, and mass transport phenomena enables predictive QbD (quality by design) approaches and PAT (process analytical technology) implementation as far as being of benefit in improving manufacturing robustness and analysis. For a stable, sterile formulation in vials four steps are required: freezing, primary drying in order to sublimate the solid ice, secondary drying to remove the bound water, and sealing of the vials under vacuum. The temperature is limited by the collapse temperature. Here, the glass temperature of the frozen product is surpassed and melting occurs. The product characteristics cannot be maintained and the whole batch must be rejected.
Physicochemical (rigorous) process modeling separating the different effects such as fluid dynamics, phase equilibrium thermodynamics, and mass transport phenomena enables predictive QbD (quality by design) approaches and PAT (process analytical technology) implementation as far as being of benefit in improving manufacturing robustness and analysis. For a stable, sterile formulation in vials four steps are required: freezing, primary drying in order to sublimate the solid ice, secondary drying to remove the bound water, and sealing of the vials under vacuum. The temperature is limited by the collapse temperature. Here, the glass temperature of the frozen product is surpassed and melting occurs. The product characteristics cannot be maintained and the whole batch must be rejected.
In order to simulate the process, especially the sublimation interface temperature, a model was developed to optimize the process by dynamic control of shelf temperature and chamber pressure. It simulates the lyophilization within vials. The collapse temperature as restraint, the pore diameter and porosity of the dried product as model parameters, and the vapor mass flow and the axial temperature profile as effect variable are implemented. Additionally, an efficient experimental model parameter determination concept was established and successfully applied to the prediction of manufacturing operation.
P7.02
Rational design of SILP catalysts with ,,fully digital'' data handling Supported Ionic Liquid Phase (SILP) catalysts consist of a finely dispersed ionic liquid film within a porous solid support material. Dissolving transition metal complexes in that IL film allows the application of highly active and selective homogeneous catalysts in continuous gas-phase reactions. The complex nature of SILP catalysts -especially the unknown liquidphase composition and its dispersion under reaction conditions -permitted their mathematical modeling and thus rational design so far. A novel semi-empirical modeling approach for SILP-catalyzed gas-phase reactions is presented. A simple hyperbolic model predicts the effective kinetic rate and an additional single-parameter empirical model describes the influence of mass transfer. The model is identified and validated with the well-established SILP-catalyzed water-gas shift reaction at temperatures between 100°C and 150°C and ambient pressure.
After synthesis of the required SILP catalyst, a gradi- Figure. General principle of the automated reactor setup, information flow, and data management.
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